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Slusseaya 76M. anda c eases Thos GOV-125 58-%-1/44 
ee ee 

Investigaticr c2 New Varzaats of Low-Allcy Steels fer Welded 

Structures {iss.edcvaniye novykh variansev nizkolievirovanaykh 

ataley diya svarnykn kenstruktsiy) 


Avtomatizheyxaya svarka, 1958, Nr 9, pp 3-12 (USSR) 


Information is presented cn metnois of developing new easily 
weldatle low-allcy structural steel grades of increased 
strength. For this purpose, smal] ingots were cast by elec- 
tri¢c-slag welding carried out by Senior Scientific Verker 
B.I. Medovar and Engineer Yu.V¥- Latagh. Ifleat treatuent of 
templets was rerfurmed acccrding to a methed recommerded by 
I.Ye. Tutov (TsNIITNASh). Preliminary experiments on weld- 
ability were carried out on a special specimen proposed by 
Candidate of Technical Sciences Yu.N. Gotal'skiy,. As a re- 
sult, & types cf steel, alloyed with chromium, nickel, man- 
gunese and vanadium with a 0.1455 G content, were developed 
and tested under laboratery conditacns. After heat treatment. 
they had yleld linite of 30 to 70 kg/mm? , strength of 47 to 
100 kg /mn*. nigh plastioity an@ toughness. The tested steels 
are resistans to aging and heat brittleness although they 

dz not centazn molybdenum. Steels correspcnding to "“15KHGNF" 
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Investigation cf New Variants of Low-Alloy Steels for Welded Structures 


ASSOCIATION; 


SUBMITTSD : 


Card 2/2 


and ‘15 EhG#'’ grades are not prene te brittleness in electric 
slag welding process and wan te used for the production of 
large-size structures without subsequent complicated heat 
treatment. Compositicn of experimental casts is given in 
tables. 

There are 4 sata of diagrams, 6 tables; 7 microphotos and 

8 references. 7 of which are Soviet and 1 German. 
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SOV/1 25-59-10-1/16 
Makara, A.M., and Slutskaya, t.M., Candidates of 
technical Sciences, and MoSendz, N.A., Engineer 
The Welding of High-Quality steels by means of Fused 
Fluxes 


Avtomaticheskaya svarka, 1959, Nr 10, pp 3-8 (USSR) 


While v.M. Rabkin, A.M. Makara and Yu. N. Gotal'skiy, 
of the te. 0. Paton Institute of Electric Welding, 
developed fused fluxes (Types AN-15 and AN-42) of low 
silicon and manganese content back in 1951 for use in 
the welding of steel of medium hardness, this article 
is concerned with the results of tests showing that 
the use of type AN-15 fused flux in the welding of 
high-quality steel,can raise the toughness to over 6 
kilogram meters/em©, The authors concur with iV. 
Lyubavskiy / Ref 2_7 in his theory that the presence 
of oxygen in the metal of the seam is the cause of 
the low toughness, but add that the phosphorus con~ 
tent is also an important factor, Of the fluxes 
tested it was found that the content of phosphorus ip 
flux type AN-348A (made from Chiatura ore) amounted 
to as much as .12%, meaning a percentage of as much 
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SOV/125-59-10-1/16 
fhe Welding of High-Juality steels by Means of sused ¢luxes 


as 1% in the welded seam; the toughness of the seam 
thus decreased accordingly, this drop also being heigh- 
tened by the presence of carbon and manganese in the 
seam, to obtain a high degree of toughness in the 
welding of high-quality steel it is thus necessary 

to keep the 3i0, and mn0 content to a minimum. it is 
also stressed that fluxes intended for such welding 
should be of maximum basicity, in order to lower the 
sulfur and phosphorus content in the seams, to raise 
their resistance to the formation of erystallization 
cracks, and also to improve the initial structure of 
the metal of the seam / Refs 6 and 7/7. Fluxes answer- 
ing to these requirements are given in table 1. +#lux 
Type AN~-15, which is superior to all others, is made 

up of aluminum oxide, feldspar, fluoric spar, caustic 
magnesite and manganese ore, its 2.2#n0 content re-~ 
ducing the oxidation of manganese in the seam and cut- 
ting the phosphorus content to virtually nil; it is 
simple in manufacture and versatile in use. tests were 
conducted on this flux by means of test-pieces of 
3UKhGSNA steel tubing 4u0-300mm in diameter, with walis 
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phosphorus content, high toughness, and simplicity of 
application. here are 3 tables, 2 diagrams, 2 pho- 
tographs, and 7 Soviet references. 


ASSOCIATION: Ordena trudovogo krasnogo znameni institut elektros- 
varki imeni 1e.0. Patona AN USSR (Order of the ied 
Banner of Labor Institute of Electric welding imeni 
£e.0.Paton AS UkrSsR) 


SUBMITTED July 2, 1959 
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30V/125-59-10-15/16 
Slutskaya, :M., Candidate of 1echnical sciences 


New Low-Alloy steel for voiler vrums 
Avtomaticheskaya svarka, 1959, tir 10, pp 94-95 (USSR) 


The article is a brief description of the low-carbon, 
low-alloy steel ‘ype 15GKnhNF, intended for the cons- 
truction of large boiler drums; the chemical compo- 
sition is - .2-.84C, .3-.6@Si, 1.25-1.65eMn, .8-1.1% 
Cr, .4-.8% Ni, .05-.20V, o3~Cu, .04%S and .035%P. 
The mechanical properties of the steel are given in 
iable 1, which contains data concerning 3 experimental 
smelting processes: 1) in an electric furnace, a 6 
ten ingot which was obtained being rolled to a thick- 
ness of 9umm; 2) in an open-hearth furnace, 4 15.5 

ten ingot being rolled to a thickness of 65mm; and 

3) im an open-hearth furnace, a 12 ten ingot being 
rolled to a thickness of 92mm. ‘the 90mm steel was 
subjected to special tests for creep and corrosive 
disintegrated; creep resistance amounted to 16.5kg/ 
mn* at 4v0°L, which exceeds that of the simitar 22, 
steel by 3kg/mm°, while comparison with 2uK steel 
showed that the resistance of 15GKhnNF steel to cor- 
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S0V/125-59-1U~-15/16 
New Low-alloy Steel for Boiler Drums 


rosive disintegration was 200% higher. its weldabi- 
lity (electric slag method) was also superior, and 
the most suitable welding processes at a thickness of 
Summ, by means of 1UG2 electrode wire 3mm in diameter 
are given in table 2; Table 3 shows the mechanical 
properties of the seams, their resistance to creep 
and corrosion being the same as in the main blocks. 
the work was carried out by the Institut elektros- 
varki imeni Ye.0. Patona (Institute of slectriec wel- 
ding imeni Ye.0. vaton) in conjunction with the Kras- 
nyy kotel'shchik (Red soilermaker) works in .aganrog 


and the iltich works in Zhdanov, while the tests were 
conducted in the TsKTI imeni rolzunova (Central Boi- 
ler lurbine Institute imeni volzunov) in Leningrad. 
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000/007 /007/01.3 


1.2309 aly 'F13 
AUTHORS : Slutskaya, TeM., and Iskra, AS. Ravin, M.Me (Moscow) 
TITLE: Elestro-slag welding process for 30-70 mm thick 30KhGSA steel 
PERIODICAL:  Avtcmaticheskaya svarka, nv. 7, 1961, 65-70 
TEXT: The application of the eiectro-siag welding process to 30XTCA 
(30KhGSA) steel ia investigated. Data were obtained under laboratory and 
shop eonditions, Joints of up te 70 mm tnickness were welded by anA-501™ 


Samoa? walking magnetic welder, Direct current with reversed Es 
an 18% 


A (1AKhMA) electrode wire 2.5 mm in diameter, ani an AH-8 (AN-8 
flux were applied. Welding was dune without traverse elec trode oscillations. 
A special darice was built for moving the weidear off the workpiece. ae 
test welding arrangement ig illustrated (Fig, i). The welding coniltions 
finsliy chosen are aa follows (Table 2)- 
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Blectro-ging weiding process... ne 007/012 


Metal y 
GC js: fOr i Ma | 
3OKhGSA, 70 mm thi-k O.731 0,9° 0.029 asx 
3OKhGSA, 30 mm thick ones 861 9,85 5 0.027] 0.01 
+? ° - e S 4 


18KhMA wire 18] 1.05 | 
Ged c . 1.05 : 0.24 0,018 0.024 
ie were drawn: (1) Standard 18KhMA wire and an AN-8 
svigswotitne ce ay ehectrcstag walding cf 30KhGSA steels (2) In the electro- 
eae pon: : ‘0 mm ‘hick 30KhGSA ateel Joints, neither preheating 
aisha Sais See Oke 18 requireds(3) The developed welding prce- 
fe cal Fe Jatots in *OKhGSA steel are sound and have gatis~ X 
Fa nh ie societies e Tre strength cf 30KhGSA steel joints after 
ns Ae Dee » O.95 cf the bage metal strength; {5) Tre impact 

Pe nye athena Sarnia: ere near the welding area, after the 
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22951 
s/225/61/000/007/007/012 
tro-siag welding process. b040/D113 x 
ASSOCIATION: CQrdena Trodovege Kragnege Znameni Institut elektrosvarki im. 
Ye.0. Patona AN USSR (Bie. tric Welding Institute "Order of the 
Rea Banner of Labor” tm, Yeo. Paton AS UkrSSR) (Siutskaya, 
ToM. and Lakra, AS } 


SUBMITTED: January 1A, 1961 
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1% 420 5/125 61/000/008/002/014 


[% W320- po40/D113 


AUTHORS: Slutskaya. T.M., and Mosendz, N.A. 
TITLE: Tne effect of shemical composition on the mechanical pro- 
perties of non-tempered medium-alloy steels 


PERIODICAL: Avtomaticheskaya svarka, no. 8, 1961, 20-24 


PEAT: Reanlts are presented of an experimental investigation in which it 
was praver that high strength and sufficient plasticity in metal with up 
tq 0.2080 can be achieved by complex alloying. The purpose of this study 
was to find metal compositions which had high strength after normalization 
and subseauent high tempering, and which were suitable for the manufacture 
of lares elements. Twenty types of steel in four groups with different Mn 
ani Cr content were smelted using the electro-slag method. The mechanical , 
properties of the metal trary to those of a metai gmelted by the in- . 
dustrial met the latt . Lower (30%) plasticity. All 

. and the carbon 
content varied from 0.8 to 0.20%; nickel, tung ere added to 
neveral melts: Mn and Cr content was as follows 5% Cr 
in eee group, %P to 1% Mr and 3.5% Cr in the second, up to 1.8% Mn 
cart 1/3 
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2776 
$/125/61/000/008/002/014 
The effect of chemical composition... D040/D113 


together with an impact toughness of more than 8.5 kg-m/cm’, (5) The 
fourth group consisted of two subgroups: nickelfree steels, and steels cone 
taining about 1% Ni. The nickelfree steel contained 1.5-1.7% Mn and 2.5- 
3.5% Cr. After tempering at 650°C it had a maximun strength of 75 kg/mm? 
and impact toughness of about 5-525 kg-m/cm2; tempering at 700°C resulted 
in a maximum strength of 65-68 kg/mm? with an impact toughness of 75-9 
kg-m/em*. The best steel in the second subgroup contained 0.15% C, 0.22% 
Si, 1.61% Mn, 2.52% Cr, 0.85% Ni, 0.34% Mo and 0.29% V. Its propertigs 
after tempering at 700°C arg as follows: impact toughness - 7 kg-m/cm* and 
maxinum strength - 65 kg/mm - There are 2 figures, 1 table and 10 refer- 
ences: 9 3oviet~bloc and 1 non-Soviet bloc references, The reference to 

the English language publication reads as follows: (C.L.M. Cottrell and 

B.Y. Bradstreet, Vanadium as Replacement for Molybdenum in Low-Alloy Steels, 
"British Welding Journal", No. 2, 1954. y 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im, 
Ye.O. Patona AN USSR (Electric Welding Institute "Order of * 
the Red Banner of Labor" im. Ye.0. Paton of the AS UkrSSR) 


SUBMITTED: December 27, 1960 
Cari 3/3 
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SLUTSKAYA, Tui. 


Requirements to be made of the chemical composition of metal 
providing for good weldability. Avtom. svar. 14 no.6:93 Je '6l. 
(MIRA 14:5) 
(Metals—Analysis) 
(Welding) 
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SLUTSKAYA, T.M.; ISKRA, A.S.3 HAVIN, MoM. (Moskva) 


Technology of electric slag welding of 30 to 7O mm, thidgness 
30 KhGSA steel. Avtomesvar. 14 n0.7:65-70 “Jl '6l. 
(MIRA 14:7) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 
Ye.0.Patona AN an (for Slutskaya, Iskra). 
Steel alloys—Welding) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


"APPROVED FOR RELEASE: 08/25/2000 


5 


CIA-RDP86-00513R001651410016-6 


SLUTSEAYA, T.M.; MOSENDZ, NA. 
Effect of chemical composition on the mechanical properties of 


unhardened medium alloy steel. Avtom. svar. 14 no.B:20-24 Ag 
"él. (NIRA 14:9) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki imeni 


Ye. 0. Patona AN USSR. 
(Steel alloys--Testing) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6 


SLUTSKAYA, T.M.; MALEVSKIY, Yu.B. 


—— 


Investigating grain boundaries .4n medium-alloy steels with 


a tendency toward temper brittleness. Avtom. svar. 14 no.10: 
6-13 0 vale (MIRA 14:9) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki 


jmeni Ye.0. Patona AN USSR. 
(Steel alleys—-Metallography) 
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17Kh3GMFA steel for products ... DO36/D113 


hot brittleness. There are 2 figures, 3 tables and 11 references: 16 
Soviet and 1 non-Soviet-~bloc. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarni in, 
Ye. O. Patona AN USSR (Electric Welding Institute "Order of 
the Red Banner of Labor" im. Ye. 0. Paton of the AS UkrSSR). 


SUBMITTED: March 10, 1961 
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Electro-slag welding ..- po40/D113 


Welded specimens of 100 x 150 x 190 mm size were subjected to the following 

heat treatment: normalization with heating to 9 otlo*c, holding for 4 hrs and 
cooling at 100°/hr, tempering by heating to 700710°C, holding for 4hrs and 

furnace cooling at 5o°/hnr. The cooling technique after normalization and high 
tempering corresponds to the recommendations of TsNIITmash. Conclusions: 

(1) The recommended technique (Kh5M wire, AN-8 flux, 50-55% of base metal in 

the weld metal) ensures sound welded joints without flaws. (2) The weld metal 

and the heat-affected metal at the welds in the as-welded state have an 

acicular toostite structure with a hardness of 380-400HV. Therefore, high 

tempering or annealing must be used directly after welding, before the metal 

cools down completely, and this must be done regardless of the final heat je 
treatment. (3) After normalization and tempering, the strength, plasticity 

and toughness of the weld metal and heat-affected zone fully meet the technical ~~ 
requirements. (4) The weld metal has no tendency to hot embrittlement in long 
holding at up to 370°C. (5) Normalization and high tempering ensure a 

sufficiently uniform metal structure in welded joints, and this in combination 

with high Cr content in the weld and base metal seems to result in a high 
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/ 290d pv40/D113 
AUTHOMS: Paton, B.Yees and slutskaya, TM. 
Pltuu: cpohielded bare electrode arc welding 
PORLODICAL Avtouaticheskaya svarka, no. 6, 1962, 1-5 


POAT: Investigations were conducted at the Institut elektrosvarki im Ye.0. 
Patona (alectric delding Institute im. Ye.0.Paton) in order to find a new method 
of using a bare electrode of cont s-section for machine welding joints 
in uitferent spatial positions an y-accessible places. for this 
purpose a 20FCHOT (20GsYuT) wire TY, Y438~61( ChNTU/TsNIICLM-438-61) 
was developed. Data of welding are raphs of joints welded in 
different spatial positions included. e new method can be 
used in vertical, horizontal and downh i the following ad- 
vantages: reduced time taken for replacing el lag; ime 
proved welding conditions because of the abser i rials; 
no shielding gas required; simplified apparatus; 


Card 1/2 
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SLUTSKAYA, T.M.3; KOVALEV, Yu.Ya. 


17Kh3GHF: steel for products manufactured by electric slag 
welding, Avtom. svar. 15 no.1:1-6 Ja '&2. (MIRA 14:12) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki 
imeni Ye.0. Patona AN USSR, 
(Steel alloys—Welding) 
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SLUTSKAYA, T.M.; KOVALEV, Yu.Ya. 


Developing a techrology of electric slag welding of 17GKh3MFA steel. 
Avtom. svar. 15 no.2:44-48 F ‘62, (MIRA 15:3) 


1. Ordena Trudovogo hrasnogo Znameni Institut elektrosvarki im. 
Ye.U.Patona AN USSR. 
(Steel alloys--Welding) (Electric welding) 
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PATON, B.Ye.; SLUTSKAYA, T.M. 
Are welding with uncoated allayed wire without a protective 


atmosphere. Avtom. svar. 15 no.6:1-5 Je '62. (MIRA 15:5) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki 


imeni Ye,0,Patona AN USSR. 
(Blectric welding) 
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SLUTSKAYA, T. M., 


rr 


"the structure and mechanical properties of welded Joints” 


report presented at the Conf. on New Trends in the Study and Applications of Rare 
Earth Metals, Mosciw, 16-20 Mar 63 
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SLUTSKAYA, T.M.; KRIVENKO, L.F.; AVRAMENKO, V.A.; KOVALEV, Yu.Ya. 


Electrode wire for the mechanized welding of carbon steel 


without a protective atmosphere. Avtom. svar. 16 no,8213-25 
Ag '63. (MIRA 1628) 


1. Institut elektrosvarki imeni Ye.0. Patona AN UkrSSR. 
(Steel—Welding) (Electrodes) 
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SLUTSKAYA, T.M.; KOVALEV, Yu.Ya. 


Possibility of using in high pressure vessels joints made by 
electric slag welding without further normalizing. Avtom,. svar. 
16 no.11:31~-39 N '63. (MIRA 17:1) 


1. Institut elektrosvarki iment Patona AN UkrSSR. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6 


SLUISKAYA, TeM.3 AVHAMENKO, V.A. 


Mechanized welding of 0,8 to 1.5 m-thick metal with a bare 
wire and without a protective atmosphere. Avtom, svar. 16 
no.12:86-87 D '63, 


(MIRA 17:1) 
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136577263 — EpA(s)-2/eWT (m)/enp(w) /eWA(d) /EWP 
sara. glean 


| ACCESSION NR: AP4O47226 $/0125/64/000/010/0031/0034 a7 


; AUTHORS: Slutskaya A, (Candidate of technical aciences); Krivenko, L.F. bi 
: (Engineer); Avramenko, V. A. (¥neineer) ars 
_ TITLE: EP-439 wire red ror semiautomatic welding without a shield- 

ing medium ir any position of the weld 


' SOURCE: Avtomaticheskaya svarka, no. 10, 1964, 31-3h 


i TOPIC TAGS: new wire rod, T connection, low alloy steel, calcium 
! fluoride electrode semiautomatic welding 


| ‘ 
ABSTRACT:,An improved "EP-439" wire rod makes it possible to 

+ conduct Welding in any position including overhead welding. The 
| egtrengthaee welds proved satisfactory in T-connections from steel 
| Wing 0.05% S, 0.5% C, 028% C, 1% Si, 1% Mn. The authors 
i succeeded in weldin corroded|mnetai, specimens with scale andi even 
' with traces of a lubricant. emi-automatic welding by means of 
' BP-439 wire may replace welding by calcium fluoride electrodes 
i whenever intercrystalline corrosion has to be reduced while high 
i plasticity and weld toughness are of secondary importance. The 
| use off{the new wire rod is recommendgd for the welding of 


HSE, nd certain low-alloy steels.{b The orig. art. has: 6 figures .- 
' Gar 2 . : Sa = ar ; 
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| ACCESSION NR: AP4049514 8/0125/64/000/011/0010/0012 EZ : 
AUTHOR: Slutskaya, T. M. (Candidate of technical sciences) ; Podola, N. V.. B 43 
(Candidate tec oek eciences); Sheyko, P. P. (Engineer); Avramenko, V. A, 

TITLE; _Pulsation arc welding gach a bare alloy wire rod and with ive ~ 


atmosphere - | 
.| SOURCE: Avtomaticheskaya svarka, no. 11, 1964, 10-12 


.| TOPIC TAGS: pulsation arc welding, bare electrode, overhead weld, vertical : 
1 weld, fusion depth 7 as 


1ABSTRACT: The possibility of electrode slip control, i. e. regulating the size - 
of the drop and the frequency of its fall towards the molten pool regardiess of - 
the weld distance, the increase in the stability of the burning of the arc and the | |: 
increase in the depth of fusion are discussed. Reviewing earlier papers the au- |” 


| thors note that higher currents in pulsation arc welding improved the shaping of 


the weld and reduced metal porosity. High-quality overhead and vertical welds — |. 
‘were produced by using a bare EP-439 wire rod with a 1.6 mm and a 1, 6-2 mm 
diameter respectively. Productivity was high. Metallographic examination show 
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ed a fine-grained, ferritic- pearlitic structure with a Vickers hardness number a 
fof 170 +0 200. The chemigal composition of the weld metal made of St. 3 ateel 
| and welded with an "EP439" Wire rod was: 0. 06% C; 0. 39% Mn; 0. 23% Si; traces 

of aluminum; 0.03% Ti; 0.06% S; 0.001% P; 0. 005% Zr; 0.072% N. Mechanical © 

properties of the welds were satisfactory. The authors point out that alltests . 

were of a preliminary nature and corroborated the suitability of that method, 

particularly, in welding under conditions of assemblying parts. Orig. art. has 
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pac art 


encase areas opin: 
‘TITLE: Use of rare earth elements,‘ alloy welding rods 4 
4 


SOURCE: AN UkrSSR. Institut problem materialovedentya- Redkiye £ redkozemel 'ny 


ye elementy*® Vv tekhnike (Kare and rare earth elements in engineering). Kiev, 
Naukova dumka, 1964-68-74. 


TOPIC TAGS: welding rod, alloy welding rod, rare earth, rare earth alloy, automatic © we 
welding : 


ABSTRACT: This paper reviews the development of alloy welding rods designed for: ..- 
“the mechanization of short welds, those in awkward locations, etc. which were ics 
formerly done by hand, Coated welding rods such as the type TsM-7, which gives 

‘off a poisonous gaS, should preferably be replaced by bare rods, but the Latter 

give an unstable arc. This can be stabilized by the addition of rare earth ele- 
ments, but this lowers e and the impact atrength of the weld, It 

was found that porosity inclucing traces of C, Si, Mn; Al and 

Ni, which reduce the solubility of nitrogen in molten steel, and of Zr, Ce, Al and 

Ti, which increase it in the solid metal. To improve plasticity and impact tough- | 
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“ness and counter aging, gases present in the weld metal must be brought into 
‘solid solution and the welding rod should contain silicon, manganese, aluminum 
‘and titanium. Commercial 20GSYuT €ChMIU/TeNLIChM 801-62) contains 0.4% cerium 
with aluminum and titanium and is/duitable for open-arc welding of statically 
loaded structures, The mechanical properties and chemical composition of the 
weld are listed aad micrographs of the structure shown. Aging tests show that 
‘it is satisfactory for use in high-pressure boilers. The weld-metal is f£ine- 
grained and shows no separation of nitride. Later work aimed at increasing the 
_impact strength from 60-70 to 120-150 newton-m/cm* involved increasing the rare- 
_earth content of the rod and adding a deoxidizer. Studies are being made of the 
individual effects of lanthanum, cerium and neodymium on the weld-metal properties . 
and their effect on_nitrogen apacrpeion by the molten metal rystallization, etc. 
Study of bare-welding of alloy®steels, shows excellent prospects for chrome-nickel 
austenite rods where the presence of nitrogen is useful rather than harmful. 

Orig. art. has: 3 figures, : 
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AULHOR: Slutskaya, T. M{Candidate of technical sciences) 1 
TITLE: Special features of welding with wire electrodes containing rare earth 
elements (6 a 


SOURCE: AN UkrSSR. Institut elektrosvarki. Novyye probleny evarochnoy tekhnikt 
(New problems in welding technology). Kiev, Izd-vo Tekhoikt, 1964, 419-425 . 


| 
| 
| 
| 


TOPIC TAGS: electric welding, welding electrode, rare earth element, wire elec- 
trode, rare earth alloy, arc welding, steel electrode 


om " S . \ 
ABSTRACT: During the last decade, the use of. rare earth elements has increased . ce 
tremendously. According to the data of Ye. M. Savitskiy, 25% of the 10,000 tons | 
of rare earth elements which were used in the U.S.A. was used for iron and steel. | 
In the Soviet Union, mischnetal Pe pase 2% Fe and ferrocerium containing 12% Fe: — 
: | 
| 
| 
t 
' 


are used in industry. On the ba of investigations with radioactive elements, 
small quantities of rare earth elements are distributed uniformly in both gamma, : 
and alpha iron. The best results are obtained when both rare earths end aluafaun 
are added, Studies have shown that the welding arc is improved when rate earth . 
alloying elements are added to the electrode, The stability of the arc improves, 
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element content does not change these properties, The main cause of pore formation 

without a protective gas is the presence of nitrogen. The use of electrodes with- 

out rare elements causes contamination of the ferritic grain boundary, while in 

the presence of rare earth elements the ferritic grain boundary is very fine and 

is almost invisible at maphifications of 6000. . According to the data of V. S. 

Mes‘kin, intercrystallinel "fractures\ulways indicate weakening of the grate ™ 
' boundaries. The introduction of rare earth elements into metal castings|sharply 
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2. Bieta srednyaya shkola, g.leningrad (for Slutskaya). 
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SOV/109-4-6-11/27 


VeVes Ugorskaya, s.1l. 


for Travelling Wave Tubes 


(Tonkoplencchnyye spiral'nyye poglotiteli dlya LBY) 


PERLODICAL: 
pp 988 - 99% (USSR) 


ABSTRACT: 
insorting an 
output. 


Radiotekhnika i elektronika, 


1959, Vol 4, Nr 6, 


Tac stabilisation of travelling wave tubes is done by 
absorbing element between the input and 
The aim of the work reported was to investigate 


the characteristics of the films of various materials 


which were used as 


The fellewing 


1) 
helix and situated inside 


2) 


+he absorvers in 
types of absorbez’s were studied: 
narrow fine-filn elements adhering directly to the 


travelling wave tubes. 


the tube (Figure 1); 


narrow fine-film elements adhering to the external 


wire helix and situated inside the vacuum bulb of the 


tube (Figure 2); 
5) 
deposited on the body of 


external tube (Figures 3). 
obtained with the absorbers are illustrated in 
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Tone experimental results 
Figures 4-12. 
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SCV/i09-4-G-11/27 
Than-layer Helical Absorbers for Travelling Wave Tubes 
Figure 4 illustrates the dependence of the absorption 
on the thickness of the olaazt for the rollowing 
materials: nichrome; constantan, aquadag and lead 
ehieride. Figure 5 illustrates the dependence of the 
absorption oF the thickness of the clement for the 
absorbers adhering to the wire eiLre Figure 6 illustrates 
the dependence of the absorprhica on the thickness of a 
nichwone element fer various frequencies: similar curves 
for constantan elements are given in Figure 7+ Figure 9 
shows the dependence af the ganding--ware ratio on the thick- 
ness of the absorbing element. The dependence of the 
eutiat power of the tube on tne pesiticon of the absorbing 
element 1s illustrated in Figure 10, whiie the amplitude 
characteristics of three aifierant tubes are shown in 
Figures Lt and 12. The anplitude shoracteristics show 
the dependence of the output power on the input power of 
the tubc. From the investigation, it is concluded that 
eietag the above abscrbing elements can be employed successfully 
rard2/% 
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in the travelling wave tubes, with or without magnetic 
focusing. There are 12 figures and 3 Soviet references. 
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Tonkiye ovlenki v tekhnike sverkhvysokikn chastot (Thin Films in 
Witrehigh -Frequency Technology) Moscow, Gosenergoizdat, 
1962. 398 p. 8000 copies printed. 


Kd.: V. V. Yenyutin; Tech. Ed.: G. Ye. Larionov. 


ntended for engineers and technicians 
al organizations. It may 
gher technical edu- 


cation as a supplementary textboo n high-vacuum 
technique and ultrahigh-frequency technology. 


COVERAGE: The book deals with the physics, manufacture, and 
application of thin metallic and nonmetallic films. Diatinc- 
tive features and physical properties of such films are con-~ 


Deaigns, characteristica, and parameters of various 
thin-film elements {load-rezistors, polometera, thermal con- 


sidered. 
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Characteristics of the distribution of organic mat : 
Geol. nefti gaza & no.5:59-61 My ‘60. (MIRA 13:9) 


1. Vaesoyugnyy nauchno-issledovatel 'skiy geologo-razvedochnyy nef tyanoy 


institut. 
(Organic matter) 
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Akademii meditsinskikh nauk SSSR. 
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1201. INVESTIGATION OF THE RELAXATION PROCESSES 
IN PO AT TEMPERATURES BELOW THE 
SOFTENING TEMPERATURE. P.F,Veselovekil and 
“A _A,LSlutsker, 
MY) gates, Vol. 25, No. 5, 939-42 (1955). In Russian, 
Qe * ‘The investigation covered the temperature range (-180° to 
f : +20°C) and frequency range 50-10" c/s. At room tempera- 
ture tané has alow maximum which at lower temperatures 
shifts towards lower frequencies, indicating the relaxation 
character of the dielectric loases, Plasttfication and inter- 
linkage of the polar radicala hardly affect the frequency relat- 
fon of tang . Results seem to confirm Kobeko's hypothesis 
that the potarizstion losses in polar polymera below softening 
temperature are due to the thermal movements of the polar 
radicals, The polymer chains are practically immobilised. 
Electrical Research Association 
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aa SAE TREE 


Study of Relaxation Processes in Polyvinyl Acetate 
ghur. Tekh. Fiz, 25, No 7, 1204-1208, 1955 


Data of dielectric losses of polyvinyl acetate at temperatures ex- 
ceeding the softening temperature are compiled and compared with 
the same data obtained in hard and elastic states. Other polymers 
gre under investigation. Fourteen references. 


November 20, 1954 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


AUTHOR 
TITLE 


PERIODICAL 
ABSTRACT .. 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651410016-6 


1 a 


57~-6-34/36 
ZHURKOV, S.No, SLUTSKER, Asle ) 
X-Ray Scattering by Submicressopic Jefects under Extremely Small Angles 
(Rasseyaniye rentgenovakikn lucney submikroekopicheskimi defektami pri 
sverkhmalykh uglakh. Russian) 
Zhurnal Tekhn. Fize 1957, Vol 27> Nr 6 pp 1392 - 139 (USeSeRe) 


The method of the scattering of x-rays with extremely enall angles was 
employed successfully during the lest years. The essential disadvantage 
of the device with narrow gaps used was the low light intensity and 

a basie caused by the scattering of the rims of the collimation gape 
Here a modified method is given ‘ghich eliminates these disadvantages. 
The device proved to be very effective when investigating the subsaicroe 


scopic structure of weakly dispersing substances. A satisfactory agret- 
ment of the values for the rotation radius R, wae obtained from the 
lecule concentration 7 with those which were ob- 
thods. The scatterimg with small angles found 
be looked upon as a proof for the presence 
vacancies the nunber and measurenents of 
of a deformation. The linear ager of 


these vacant places a dowain of 10 #200 A. The modifie 
cation of the density computed according to these data 
agrees with data obtains Besides, the scattering 
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report presented at the Conf. on Mechanical Properties of Non-Metallic Solids. 
Leningrad, USSR, 19-26 May 1958. 


Physico-Tech. Inst. Acad. Sci. USSR, Leingrad. 
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A.I. and Yegorov, YeeA. 


urement of Small-angle X-ray 


apparatus which may bo 


TITLE: “An Apparatus “for the Meas 
Scattering 

PERLODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 5, 
pp 89 - 94 (USSR) 

ABSTRACT: A description is given of an 


used to measure 
1 min. The apparatus is 
The specimen under inve 
plate | and is irradiated 
The beam has 
Rays scattered by the 
py the baffle plate 

of a screw 
of the beam. 
scattered by th 
which can be ro 
about an ax 
carries a slit 
the slit is 20 
controlled by 
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-lymers 


ment are displayed partly by tables, partly by diagrams. Cn the 
basis of these results it was possible to state that the opaci- 
fying is caused by formation of submicroscopical cracks (rup- 
ture of continuity) in the deformed polymers. The scattering 
experiments were completed by scattering investigations by 

means of X-rays using an arrangement as described in reference 
10. According to the results obtained the dimensions of the 
inhomogeneities were evaluated and satisfactory agreement with 
values ag obtained by light scattering was found. The concentra- 
tion of the cracks may be calculated by means of optical and 
radiographical measurements and satisfastory agreement in both 
cases wag noted. The evaluationsof density decrease of the poly- 
mers on the strength of scattering experiments and cof direct 
measurements were found to agree well. Professor K. S. Shifrin 
displayed interest in this work and supported it by valuable 
advice and discussions. There are 7 figures, 2 tables, and 

10 references, 6 of which are Scviet. 
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AUTHORS : Slutsker, As I+ and Marikhin, V. A. 
TITLE: Some Problems in the Theory of Scattering of 
Electromagnetic Radiation of Submicroscopic 
Non-Spherical Particles 


PERIODICAL: Optika i spektroskopiya, 1961, Vol. 10, No. 2, 
pp. 232-239 


TEXT: Scattering of electromagnetic waves in a medium 
containing subumicroscopic inhomogeneities is widely used to study 
colloidal suspensions, solutions of macromolecules, crystallites 
in polymers, two- hase solid systems, atmospheric clouds, etc. 

A complete and rigorous scattering theory, developed by Mie (1908) , 
gives very cumbersome results which are difficult to use in 
practice. These results are particularly complex for non-spherical 
particles. It is consequently desirable to develop useful 
approximate methods. This is done in the present paper for the 
case wnen the a j ndex of the scattering 
particles (mj) does not differ greatly from the absolute refract- 
ive index of the medium (mg) in which the particles are located, 
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Radiation of Submicroscopic Non-Spherical Particles 


i.e. when m = my/mg is small. For X-rays the refractive indices 
of all substances are very close to unity and, therefore, the case 
of small m is always obtained. In the case of visible light one 
frequently meets with media such aS gases or transparent solids 
containing particles which have a refractive index very close to 
that of the surrounding medium. The smallness of m makes it 
possible to calculate approximately the scattering function 
(defined as the angular distribution of the intensity of scattered 
radiation) by considering interference of waves scattered once by 
various parts of a given particle; the interference is considered 
at a point sufficiently far from the particle. It is shown that 
the approximate treatment is valid both for visible light and for 
X-rays, and that it is particularly suitable for non-spherical 
particles. Non-spherical particles are approximated by rectangular 
parallellepipeds shown in Fig. 2. The scattering function is 
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found to be t=. Equation 4 


sin(4n45¢ sint 5) ; 
__ 7 Oat fmt! 2 {-+ cos? 9 xk 2 
allo (Sees). ae aM | Te x 
t a” 2 


. sin (ane sin ?) ] dae ) X 


i 
an-T sing i 


where I, is the intensity of incident radiation; m is the relative 
refractive index; A_is the_wavelength of the incident light in 
the aabient medium; 85 and S are unit vectors representing the 
directions of the incident and scattered waves; 9 is the 
scattering angle; H , H , H are expluined in Fig- 2; dw is the 
solid angle; and x , 29 — av 
es 4n—ysin 33 qa, = any sin go Equation 
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For visible light the scattering function (Hq. 4) is applicable 
without modifications. Assuming visible ligut to be of 5000 
wavelenstp and the particles to be of dimensions of the order of 

WY = 1000 a, we find that gy and qz are snaller or equal to 2. Xx 
Consequently the scattering function has non-zero values at all 
scattering angles 9, including 180°. ‘ne scattcering function for 
visible light is ost sensitive to the “ray” dimension H,; it 
depends uch less on H, and is quite independent of Hy. For 
k-rays the situation is quite different because their’ wavelength 
(~1 4%) is small compared with she dimensions (H) of submic oscopic 
particles which are assumed to ve of the order of 10-1000 A. At 
H/X values of 10-1000, the scattered X-ray radiation is sainly, 5 
(~95%) concentrated at zero maxima of the functions (sin q)/a) 
and, therefore, it lies at very low scattering ansles, not Greaver 
than several degrees. This allows us to sinplify the expressions 
for q using the condition sin 99 for saall . Phen we find tnat 
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= ms 2, — aie Equation 
1. =H O 5 qa 5 Wha Equation 5 


Allowing for the factjthat in the zeroth maximum region the X 
function (sin q3/ can be approximated by the Gaussian 
dependence exp{-q /3 and. using:- 


sia ear ee e , x (n, - n,) Equation 6 


Se eee 


B \nec2 
(e and me are the electron charge and mass; ¢c is the velocity of 


light; nj and ng are the electron densitics in the particle and in 
the nedium respectively), we find that for x-rays tne scattering 
function is cee 

2 \2 . a RS Hs)? 0, set (Me)? 5s 

atte Fa) (ng — ma}? (SH aH yHl.)* « Grivel) ye . gauaten? 


The first exponential factor in the above equation falls much sore 
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waximum region of 
the second factor. Si i i she particle, 
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packed non-spherical or les are given in a paper by 
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the authors and S. N. Zhurkov (Fizika fverdogo Fela, Yol. 1, 1752, 
1959). Acknowledgements are made to S. N. Zhurkov, who directed 
this work, and to K. S. Shifrin for their advice. There are 38 
figures and 8 references: 3 Soviet and 5 non-Sovies. 
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AUTHORS 1 warikhin, V- A-, Slutsker, A» Tvs ani Yastrebinakly, A. Ae |} 
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TITLE: study of the structure of oriented polyethylene 
terephthalate (Lavsan . 


PEVIODICAL! Fizika tverdogo tela, V- 4, no. 9, 1962, 2534-2538 


TEXT: The nature of the strength of oriented polyethylene terephthalate . 
(Lavean) was investigated by combining electron microscopy with small- 
angle x-ray goenttering, on the assumption that the supermolecular 
structure affects the mechanical properties of polymers. High- 
crystaliine Lavsan specimens measuring 400-8+1.5 mm were oriented by 
subjecting them to an elongation of 4304 at 150°C. For the electron- 
microscopic study, specimens were split in liquid nitrogen along the 
elongation axis, and platinum-quartz replicas of the split surface were 
photographed in the electron microscope with a magnification of 20,000. 
The surface was found to consist of bead-shaped fibrils oriented in 
parallel to the elongation axis. The distance between the "bead" centers 


was 700-800 QR. These results were confirmed by measurement of pmall- 
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, 
angle seattering. The chamber was evacuated, the measurement was carried . 
out with Cuky radiation, Az 1694 Ae Maximum scattering 43 observed at 
7.2' with ar intensity of 0.96 p/ sec, with a primary beam intensity of 
2.5+107 p/ sec. Under these conditions repeated measurements, were 
necessary in order to determine the maximum»particularly of the "control 


points" at 5-9, 7-0, and a.5'. From ¥ 5 + 7-2) = 2,09°1072 rad, the 


iterative period of the diffraction centers 4&3 calculated, equalling 
740 8. These results obtained by two methods confirm more specifically 
the assumption of alternating zones of heterogeneity, of the order of 


several 100 2 being present in oriented polymers. There are 2 figures. ; 


ASSOCIATIONS Fizixo-texhriches«ly institut im. A. Pp. Ioffe AN SSSR, 
Leningrad (Physicotechnical Institute imeni A. F. loffe 
AS USSR, Leningrai) 
SUBMITTED: May 105 1962 
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AUTHCRS : Betekhtin, V.I.-, Slutsker, A.I. 
TITLE: study of the disorientation of mosaic blocks in 


aluminium 
PERICDIC\L: Fizika metallov ,i metallovedeniye, v.13, no.4, 1962, 
615-621 
TENT: By means of measuring the Low-angle scatter of X-rays 
in tension 


the disorientation of blocks in aluminium was studied: 
under conditions of creep until fracture at various temperatures 
and stresses} during rolling; after introduc : 
Tre specimens, shaped like double blades, 22 mm long, 3 mm wide y 
and 0.07 mm thick, were annealed and tested for creep at various v° 
constant temperatures and stresses. The thickness was chosen 20 


as to obtain the maximum intensity of scatter, by equalling ¥ 
fficient). The dependence of the intensity 


of scatter on the angle of the scattered X-rays was measured on 
annealed and on fractured specimens. It was found that the 
degree of disorientation of blocks in annealed aluminium is 
determined by: the degree of rolling prior to annealing, 
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conditions of annealing (particularly the temperature), 

imnurity content, etc. The disorientation of blocks increases 
a's a result of application of constant stress during creep, the 
most intense increase in disorientation appearing in the first 
stage of creep, The change in disorientation with increase in 
deformation during creep depends to a slight extent on the 
applied stress and testing temperature, However, the final 
state of block disorientation, occurring between the end of the 
first stage of creep and fracture, is identical in specimens 
tested within a definite range of stress and temperatures, In 
this range of relatively low temperatures and not very low 
stresses, a change in temperature and stress does not affect the 
final value of disorientation after fracture (outside the above 
range, increase in temperature and decrease in stress lead toa 
decrease in disorientation). The final value of the mean angle 
of disorientation depends on the degree of disorientation of the 
initial mosaic structure. The relationships involving the mcan 
angle of disorientation in annealed aluminium and aluminium 
fractured in creep (in the range of temperature and stress where 
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E091/£435 
' AUTHORS : Zhurkov, S.N., Betekhtin, V.I., Slutsker, A.I, 
ee 
TITLE: Block disorientation and strength of aluminium 
PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5, 1962, 


718-823 


TEXT: The relationship between the degree of block 
disorientation and strength to rupture of aluminium was 
investigated, The choice of a strength parameter was governed 
by the authors' desire to provide a criterion which, like the 
U.T.S., had a conventional value. It would then depend on the 
time during which a body was in the stressed stdte, This time 
t is associated with the stress to rupture o and the 


temperature T by the exponential relationship / 
Uo - yo / 

t= To exp (1) : 

. RT ‘ = 


where R is the gas constant and uy, to and Y are constants 
determining the strength properties. Heat treatment, cold 


Card 1/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6 


5/126 /62/013/005/011/031 
Block disorientation ... E091/E435 


working and alloying do not affect the values of Up and To, 

and all changes in strength of the metal are determined by the 
coefficient 1, which is thus a well-defined measure of change 

in the mechanical properties. For this reason the authors used 
Y as the strength parameter and studied its relationship with the 
degree of block disorientation, which was determined by X-ray 
diffraction under small angles. For the investigation, 

aluminium foil was used, from which flat specimens in the form of 


a double blade were prepared. The specimens were annealed prior 

to testing. The tests to rupture were carried out under / 
conditions of uniaxial tension under constant stress and f 
temperature. The dependence of durability on stress and 

temperature was determined and from the results obtained the value ~ 


of Y was calculated. It was found that there is a well-defined 
relationship between Y and the degree of block disorientation: 
the lower the value of Y the greater the degree of the latter. 
The quantitative relationship between Y and C€Egy can be 
expressed by 


YS 
av 
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where the coefficient B is independent of the annealing 
temperature, work-hardening and purity of the aluminium, 
There are 4 figures, 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR im. A.F.Ioffe 
(Physicotechnical Institute AS USSR imeni A.F.Ioffe) 


SUBMITTED: August 21, 1961 
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' ACCESSION NR: AT4020714 5 /0000/63/000/000/0247/0252 
AUTHOR: Gromov, A. Yee; Slutsker, A. |. 


TITLE: Investiaation of the structure of polyethylene by x-ray diffraction 
_ methods at wide and small angles 


' SOURCE: Karbotsepny*ye vyxsokomolekulyarny*ye soyedineniya (Carbon-chain macro 
| molecular compounds); sbornik statey. Moscow, Izd-vo AN SSSR, 1963, 247-252 
7 a 


' TOPIC TAGS: polyethylene, crystalline polymer, x-ray diffraction, crystal 
orientation, polyethylene structure, spherulitic structure 


ABSTRACT: Wide- and small-angle x-ray diffraction patterns of high-pressure 
polyethylene films and the same films after slow uniaxial stretching at room 
temperature to 5 times the initial length showed large periods with dimensions 
equal to 260 and 116 A, respectively. These periods differed from one another by — 
the fact that In the initial (unstretched) state, they lay in a direction per~ 
pendicular to the axis of the chain molecules present in the crystals, while in 
the oriented state these directions coincided (and lay along the axis of stretch- 
ing of the sample). The characteristic, meridional, large pertods with a stable 
value of 116A are formed immediately after the beginning of the stretching and 
—cghpir ys er increases markedly on continued stretching. The passage of the poly- 
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' ethylene from the initial, unoriented state to the oriented state is accompanied 
by marked structural changes in the supermolecular level, due apparently to the 
destruction of the initial crystals, the strong reorientation of the polymer chains 
and the formation of new crystals oriented in the C axes approximately along the 
axis of stretching. This picture can be connected with the spherulitic structure 
of unoriented polyethylene, the gradual destruction of the spherulites and the 
development of a fibrillar structure according to the orientation. ''The authors 
express their sincere appreciation to S$. N. Zhurkov for his continuous attention 
and interest in this work and to D. Ya. Tsvankin for his useful suggestions and 
the discussion of the results. They are also indebted to B. M. Rovinskiy and 
A. 1. Avdeyenko for preparing working drawings of the X-ray tube and acting as 
consultants in its construction.’ Orig. art. has: 3 figures. 


ASSOCIATION: Fiziko-tekhnicheskly institut AN SSSR (Physics-Engineering Institute, 
AN SSSR) ; 


SUBMITTED: 11 Ju162 DATE ACQ: 20Mar64 ENCL; 00 
SUB CODE: OC, M7 NO REF SOV: 002 OTHER: O12 
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AUTHOR: Zhurkov, 8. N.; Betekhtin, V. I,; Blutsker, A. I. x4 
TITLE: Disorientation of unit structures and the strength of natahY 


SOURCE: Fizika tverdogo tela, v. 5, no. 5, 1963, 1326-133) 


TOPIC TAGS: tensile strength, Gisorientation, Ag, Mi, Al, Cu, Zn, low-angle 
scattering, x-ray scattering, dislocations 


ABSTRACT: ‘The authors studied the relationship between tensile strength and degree 
of disorientation in certain metals: Ag, Mi, Al, Cu and Zn. The degree of dis- 
orientation was determined by low-angle scattering of x-rays. All the investigated 
metals exhibit a linear relationship between strength and disorientation in the 
structure. The role of dislocations is not altogether clear, but it would appear to 
reduce to a preparation of conditions for disruption to occur. Local restressing 
is produced, and there occur a consequent lowering of the value of the activation 
barrier and an acceleration of fluctuating rupture of bonds in the metal. Orig. 


art. has: 7 figures, 2 tables, and 8 formas. 
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TITLE: Determinjng degree of orientation of crystallites in polymers \by x-ray 
_ diffraction ‘ 


SOURCE: Fizika tverdogo tela, ve. 5, no. 8, 1963, 2185-2192 


: TOPIC TAGS: orientation, crystallite, polymer, x-ray diffraction, molecule, 
aZjmuthal angle, equatorial angle, infrared, dichroism, double refraction, 


disorientation 


i 
* 


ABSTRACT: The authors undertake this study because they feel it urgent for 


between azimuthal width of reflections (of x-ray diffraction) and the distribution | 

' of crystallites according to orientation in the .olymer, They consider rather 
strongly-oriented polymers, The axes of the polymer molecules are used to measure | 

. the orientation (or as indicators of the orientation). Computations were made for 
equatorial reflections, since it is in this region that the principal crystalline 


ah 

i 

| 

| 

| 

obtaining high strength in polymer structures. ‘They have computed the connection = _—_ 
reflections coming from planes parallel to the molecular axes are focused in eS 
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: ordented polymers. These computations require that the orientation be uniaxial, | 
and that this axis mist be the symmetry axis, The direction of other crystal- or 
lographic axes in the crystallite (apart from the molecular ‘fe is considered - ; 


_ to have equal probability about the molecular axes, It is important that 
orientation be high, and that the x-rays be not too soft (AOR) Results show 
the reflection intensity to fall off rapidly with azimuthal angle, approaching 
zero at 5 to 10°. Stretching decreases the value of azimuthal angle at which 
reflection intensity approaches zero, ‘The degree of orientation in oriented 
fibers may reach a very high value; the average angle of disorientation is on the 

_ order of but a few degrees, The authors conclude that it is safe to determine 
the disorientation of crystallites where this disorientation is on the order of 
several degrees and to trace out angular changes within this range only by x-ray 
diffraction. Optical methods of orientation--infrared dichroism and double 

- refraction--are found to be too insensitive at high degrees of orientation. "The 
authors express their sincere thanks to D. Ya. Tsvankin for discussion of the. 
results." Orig. art. has: 8 figures and 2 formulas. 
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Device for maintaining constant stress in an uniaxially stretching 
sanple, Zav,lab. 29 no.8:994-696 '63. (HIRA 16:9) 


1. Leningraaskiy fiziko-tek:nicheskiy institut. 
(Strains and stresses) 
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PIUILE: Electron microscopic study of the structure of crystalline polymers 
SOURCE? vyssokonoLexulyarny*y° soyedinensy,> V* 5, no. 125 1963, 1795-2798 
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TITLE: Analysis of the orientation of highly-ordered regions 1 
strengthened fibers prepared from pol inyl alcohol. 
SOURCE: Zhurnal prikladnoy khimii, v. 36, no. 7, 1963, 1587-1591 


TOPIC TAGS: high-temperature extrusion, plastics, X-ray diffraction 


ABSTRACT: Authors studied the orientation of hardened fibers and 
compared the obtained results with freshly prepared and untreated 
fibers. They hoped by this to either prove or disprove the effect 
of hydrogen bonding and the orientation on the rigidity and solubi- 
lity of these fibers in water which were prepared from polyvinyl 
alcohol. The orientation of highly aligned crystallites were evalu- 
ated by X-ray diffraction by both a photographic method and ioniza- 
tion registration method, It was shown that the analyzed polyvinyl 
alcohol fibors are highly crystalline and that the crystallites are 
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oriented around the fiber axis or C-axis of its elemental cells. 
Thus, the results of X-ray diffraction analysis showed that, during 
thermoplastication stretching, some structural changes take place, 
resulting in a considerable increase of crystallite orientation as 
well as of rigidity. Orig. art. has: 1 table and k figures. 
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Effect of loading on the supermolecular structure of oriented 
polymers. Dokl. AN SSSR 153 no.2:303.305 N '63. (MIRA 16:12) 


1. Fiziko-~tekhnicheskiy institut im. A.F.Joffe AN SSSR. 
2, Chlen-korrespondent AN SSSR (for Zhurkov). 
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i 
TITLE: Structure and strength of whisker ae ‘of polyoxymethylene obtained by ; 
directional polymerisation | 
1 

! 


SOURCE: Fizika tverdogo tela, v. 6, no. 2, 1964, 456-461 


TOPIC TAGS: whisker crystal, polyoxymethylene, polymer, polymerization, directione-! 
al polymerization, strength, crystal strength, crystal structure : 
ef 
ABSTRACT: The authors have studied oriented polyoxymethylens in whisker crystals 
by x-ray diffraction. The crystals were grown by polymerization in trioxane cryse ; 
tals by radiation initiation. Results show that layered structure does not develop. 
because the specific growth of the polymer crystal does not allow the polymer i 
molecule to incline toward the fold conformation. In contrast to the layered : 
structure in crystals grown from solution, the structure of crystals grown by 

- directional polymerization lacks the layered structure. The structures are illus- |; 
' trated diagrammatically in Fig. 1 on the Enclosure. The strength of the whisker ti 

crystals of polyoxymethylene decreased with increase in crystal diameter, from 350 | 
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- kg /ran® for crystals with a diameter of 2.4 microns to only 36 kg/mm for crystals 
with a diameter of 12 microns. Many reasons may be found for this, but the authors 
believe the basic reason to be more complete polymerization in the more slender 
‘needles. They consider the ease with which the larger needles split into smaller 
‘needles to be evidence of this conclusion. "The authors express their sincere 

- thanks to Professor A. V. Stepanov and E. M. Nadgorny#y for making possible the use 
of their experiments and setups for investigating polymers. lL. Gorshkova, a stu- 
dent at LPI im. M. I. Kalinina, took part in making the measurements. The authors ; 
‘also sincerely thank S. N. Zhurkov for his interest in the work and his valuable 
discussions." Origs art. nae 3 figures and 1 table. 
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io 
TITLE: Connection between the elastic deformation of ortented polymers and their 
structure 


SOURCE: Fizika tverdogo tela, v. 6, no. 12, 1964, 3601-3607 


; TOPIC TAGS: polymer, oriented polymer, elastic polymer, elastic property, fibrillar — 
structure 2.8 Aare GEG Sen nee ees Rta ey ever leone 


ABSTRACT: This is an elaboration of a preliminary report by the authors (DAN SSSR 

v. 153, 303, 1963). In order to disclose the details of fibrillary structure which make 

oriented polymers elastic, the authors studied the structural changes occurring in several’ 

oriented crystallizing polymers under elastic deformation, using x-ray djffrection meth- |" 

ods at large and small angles. The tests were made on fibers-and filmi eofpoly- . 

caprolactame (capron), ‘polypropylene, polyethylene, "polyethyleneterechthalate (lavean), | | 
; and polyvinyl alcohol. Small-angle measurements were made with a slit type installation _ : 
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with the scattered radiation registered with scintillators, as described by the authors 
earlier (PTE, No. 5, 89, 1959; FIT v. 4, 2534, 1962). X-ray diffraction at large angles 
was measured with the URS-50 I apparatus. The X-ray measurements were made with K |. 
radiation of copper ( x =1.54 4). It was found that the deformation of bundles of fibers ; 
was not due to slipping of the fibers relative to one another, but to the deformation inside  - 
the fibers themselves. The moduli of elasticity of the amorphous regions of the polymers | 
were calculated and were found to be much lower than the moduli of elasticity of the 4 


crystal portions, up to nearly-breaking loads. The reason for this is apparently tho i 
grcat inhomogeneity of the distribution of the stresses over the chain molecules resulting 7 
fron their disordered arrangement in the amorphous regions. It is therefore concluded -— 
that the deformation of the polymers is concentrated in the amorphous regions, which 
should be further investigated. Orig. art. has: 5 figures and 2 tables. 
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APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651410016-6 


: Py Chae 
Sch des ts Sage naes Saag Seis SY ro nner A OL eh ter’ 


oe oP a a ere CT Te rt oo ey 


ACCESSION NRt AP4034054 _ 8/0126/64/017/004/0564/0571 


“AUTHORS! Zhurkov, S. N.j Betekhtin, V. I.j Slutsker, A. I. 


: 
“PITLE: Time dependence of resistance of two-phase alloys on aluminum base 
. SOURCE: Fizika metallov i metallovedeniye, v. 17, no. 4, 1964, 564-571 . 


“TOPIC TAGS: aluminum alloy, duraluminum, copper, magnesium, binding energy, orystal 
: lattice 


‘ ABSTRACT: The authors studied the time dependence of the resistance of two-phase 
alloys of Al with Cu (4, 0.6, and 2.7%) and Al with Mg (2%) in stable and unstable 
states. For these experiments, the alloys were prepared using a flux of 50% NaCl + 

} 50% KCl. All the alloya were forged hot and were subjected to a homogenizing proe- 

‘cess of annealing. After annealing, the specimens were formed to double blades 

“0.1 mm thiok, with the length of the homogeneous deformation part of 22 nwa and a 

lwidth of 3 mm. The experiments were performed under conditions of uniaxial teneion ae 

at constant stress and constant temperature, following the procedure of S. N. 

|Zhurkov and T. P. Sanfirova (DAN, SSSR, 1955, 101, 237). The results showed the 
time dependence of the resistance of a two-phase alloy in the stable state (after 
high-temperature annealing) generally followed the relation ‘tan tyexp (=n) 

; ar 
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_ Where Uo 


« vibration of the atoms in the orystal la ; 
| observed from the experimental data at phase sep Thies is probably not due . 
| to change in the binding energy of the atoms but to & change in the third parameter | 
"2. The time dependence of resistance in the metastable state did not follow the | 
" above law. The departure from this law corresponds to the inatability of the alloy 
i state. The authors thank L. I. Vasil'yev for discussion of the results. Orig. 

| has: 1 formula, 6 figures, and 1 table. 
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TITLE: Variation of intensity of xeray aii diffraction at small angles during the? 
contrasting of polymers ; vod 


SOURCE: Fizika tverdogo tela, v. 7, no. 2, 1965, 4h1l-kh5 


TOPIC TAGS: crystallizing polymer, polycaprolactame, polyethylene, x ray diffrac~ ; ; 
tion, polymer molecule conformetion ' 


ABSTRACT: The purpose of the fnvestigation was to stucy the intensity of small 
angle. X-ray. -aiffraction in crystallizing -polymers—such &e ~polycaprolectame/ 
|-—- “rand polyethylene,‘ Ivhen heavy atoms euch_as_fodine and oamium_are_int: 
the polymers from solutions (I dfsaolved in CCl, or Os0k dissolved in Ho0) or from 

vapors. Most investigations were made with a unf-atially oriented film of poly- 
caprolactame, TO w thick, The samples were placed in ampoules containing solution | 
of I in CCl, of varying concentration, and kept in ea thermostat for three days, to | 
ensure uniform absorption of fodine over the volume of the polymer. The samples 
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were then dried and small-angle diffraction measurements were made in apparatus 
described by the authors elsewhere (FIT ve 4 253h, 1962; PIE no. 5s 89, 1959). 

cu Ka radiation with wavelength 1.54 A was used, A nonmonotonic variation of the 
diffraction intensity (a decrease followed by 4n increase) was causeé by the selec-| 
tive concentration of sorbent in the amorphous regions of the polymers. This 
phenomenon 15 discussed on the basis of modern notions concerning the structure of | 
the polymers, and it is suggested that it can be useful to estimate the density of 
amor phous regions in crystallizing polymer. “the authors are sincerely greteful ’ 
to S. Ne Zhurkoy for interest in the work.” Orige art. has: 3 figures and 2 
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